Silencing of PKC-α, TRPC1 or NF-κB expression attenuates cisplatin-induced ICAM-1 expression and endothelial dysfunction.
Platinum-based chemotherapy has been associated with increased long-term cardiovascular events. Also noteworthy is the accumulating awareness of early vascular toxicity occurring at the time of chemotherapy or immediately thereafter. The objective of the study was to delineate the molecular mechanisms associated with the early vascular toxicity and test the molecular silencing approach towards attenuating the endothelial dysfunction during platinum-based chemotherapy. Human umbilical vein endothelial cells (HUVECs) were treated with varying concentrations of cisplatin (1.0-10.0μg/ml) or vehicle control (0.1% dimethyl sulfoxide) for monitoring the changes in Intercellular adhesion molecule-1 (ICAM-1) mRNA and protein expression viz. a viz. altered activation of protein kinase C (PKC) isoforms, transient receptor potential channel (TRPC) 1 expression, Nuclear factor 'kappa-light-chain-enhancer' of activated B-cells (NF-κB), Store Operated Ca(2+) Entry (SOCE) in cisplatin-induced endothelial permeability and adherence of the activated endothelial cells to human monocyte-like U937 cells. Silencing of either PKC-α, TRPC1 or p65 subunit of NF-κB, all resulted in significant alleviation of cisplatin-induced endothelial dysfunction. At concentrations ≥8μg/ml, cisplatin induced a significant increase in the expression of ICAM-1 mRNA as well as protein. This was mediated by changes in PKC-α membrane translocation, NF-κB activation, increased expression as well as phosphorylation of TRPC1 and enhanced SOCE, leading to hyperpermeability and leakage of albumin. Increased adherence of U937 monocytes to cisplatin-activated endothelial cells was evident. Cisplatin challenge activates PKC-α, which in turn phosphorylated TRPC1 resulting in enhanced Ca(2+) entry. Increased Ca(2+) flux is required for activation of NF-κB and ICAM-1 expression. Enhanced ICAM-1 expression promotes monocyte binding to endothelial cells and increased endothelial hyperpermeability.